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Finite Fault Source Model for Predicting Near-Fault Strong Ground Motion
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Abstract: A new method and steps of setting up a finite fault source model of a scenario earthquake on an active fault for pre-
dicting near-fault strong ground motion are proposed here. Firstly, spatial orientation and slip type of the active fault are de-
duced from data of seismic geology, seismicity, and geophysics exploration and so on. Secondly, macro-source parameters of
the active fault are inferred from seismic scaling laws. Thirdly, the hybrid slip model on the fault plane is generated by com-
bining the asperity model with & square slip model. On the basis of the above mentioned, the finite fault source model of a
scenario earthquake (its fault type and moment magnitude the same as 1994 Northridge earthquake’s, i. e. , the reverse fault
and M, 6. 7) is predicted consequently. Lastly, combining the finite fault source model predicted by mentioned-above with
stochastic method of synthesizing ground motion using dynamic corner frequency based on seismology. we predict accelera-
tion time histories of the 12 stations during 1994 Northridge earthquake. And comparison between predicted and recorded ac-
celeration time histories shows that the above-mentioned method and the steps of modeling finite fault source model are feasi-
ble and practicable.
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1 (M,6.7)

and a scenario earthquake (M, 6. 7) on an active fault

1994  Northridge

Table 1 Comparison between parameter values of finite fault source models of both 1994 Northridge earthquake (M, 6. 7)

W7 A g (k)

Northridge
(km?) 378. 00 448. 00
(km) 18. 00 28. 00
(km) 21. 00 16. 00
(cm) 101. 85 100. 00
2.00 2. 00
(km?) 68. 00 95. 50
(km?) 60. 00 66. 07
(km?) 8. 00 29.43
(cm) 201. 59 218.78
(cm) 177.92 190. 55
(km) 10. 00 11. 00
(km) 6. 00 6. 00
(km) 8. 00 8. 26
(km) 8. 00 8. 02
(km™1) 5.56X1072 3.57X1072
(km™1) 4,76 X102 6.25X1072
(km) 14. 70 11. 94
(km) 19. 40 13.01
AL ) R 2 (km)

0246 8101214161820222426280 2 4 6 8 101214161820222426280 2 4 6 8 10121416 182022242628

1 (M,.6.7)
Fig. 1 Twelve of 30 slip distributions of scenario earthquake (M, 6. 7) generated by hybrid slip model

30
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Table 2 The geographic coordinates and source distances of twelve near-fault base-rock stations of 1994 Northridge earth-
quake for predicting ground motion
) ) (km)
ANB 34. 758 —118. 361 Antelope Buttes 59. 69
1.09 34.610 —118. 560 Lake Hughes# 9 41. 05
LRB 34. 486 —117. 980 Littlerock-Brainard Canyon 60. 12
LV3 34. 596 —118. 243 Leona Valley #3 49. 00
MCN 34. 087 —118. 693 Malibu Canyon-Monte Nido Fire Station 26. 32
MSM 34. 086 —118. 481 USC #£15 24. 38
ORR 34. 560 —118. 640 Castaic-Old Ridge Route 36. 60
PCD 34. 334 —118. 396 Pacoima Dam Downstream 21. 44
PKC 34. 288 —118. 375 Pacoima-Kagel Canyon 21.51
PVC 33.746 —118. 396 Rancho Palos Verdes-Hawthorne Blvd 60. 49
SCT 34.106 —118. 454 Stone Canyon Reservoir Dam 23.55
SSA 34. 231 —118. 713 Santa Susana 19. 55
12 2. 3 1994  Northridge
Beresnev and Atkinson (1998)
1 Table 3 The input parameters for predicting ground motion
b
of near-fault base-rock stations of 1994 Northridge
' , : carthquake (M, 6. 7)
Atkinson and Boore(1995)
R 122°, 40°
1/ (km) 28X16
Z(R) =<1/70 70 km<CR <130 km (8) (km) 5.0
(1/70) v130/R 130 km <R (My) 6.7
Atkinson  Boore(1998) _(km) b
(10° Pa) 75
0 R <10 km D
0.16(R— 1) 10km<CR << 70 km (€]
TR =39 6—0.03(R—70) 70 km < R < 130 km 10
an
7.84+0.04(R—130) 130km<CR
Boore and Joyner(1997)
€))
. . S: i-Hart(1974)
Beresnev and Atkinson (1998), Northridge aragomar
kappa 0. 04
QU = (km  s71) 3.7
150](0.5. (km s 1)
3
’ 1994 (g/cm?) 2.8
3.
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s ORR s ORR
,LOO.MCN  SSA , Beresnev and Atkin-
0.6s,0.8s 0.5s , 8 son , s \
0.1~1s
. b b
Beresnev and Atkinson(1998) Wald ez al.
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Fig. 2 Comparisons between predicted and recorded acceleration time histories and their response spectra for twelve near-fault

stations in 1994 Northridge earthquake
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